Comparative effects of three carcinogens on human, rat and mouse hepatocytes.
Ultrastructural changes commonly observed in liver cells of rodents exposed to carcinogens in vivo can be induced in hepatocytes exposed to carcinogens in vitro. Human, rat and mouse hepatocytes in primary culture were treated with actinomycin D, aflatoxin B1 (AFB1) and dimethylnitrosamine (DMN). These cultured hepatocytes were examined for ultrastructural alterations following carcinogen exposure for 24 h. Similar to the effects on liver cells in vivo, the most prominent change was a segregation of the nucleolar components. Human, rat and mouse hepatocytes, dosed with 7.9 X 10(-8) M actinomycin D, developed nucleolar segregation in 86%, 98% and 55% of cells, respectively. When incubated with 3.2 X 10(-6) M AFB1, 60% of human and 84% of rat hepatocytes developed nucleolar segregation. However, exposures of mouse hepatocytes less than or equal to 3.2 X 10(-5) M of AFB1 failed to induce segregation of the nucleolus. DMN administered at a dose of 2.0 X 10(-2) M caused segregation in 11% of the rat hepatocytes and in 60% of the mouse hepatocytes. Distinct nucleolar segregation did not occur in human hepatocytes until they were exposed to a concentration of 5.0 X 10(-2) M DMN (31%). Actinomycin D, AFB1, DMN, as well as other compounds that bind to DNA and interfere with template activity cause nucleolar segregation. Morphologic changes observed in cultured rat and mouse hepatocytes correlate well with in vivo experiments with regard to the relative sensitivity of rats and mice to toxicological effects of these carcinogens. Thus, hepatocyte cultures may provide a realistic system to determine the sensitivity of human liver cells to carcinogens.